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{S4i EJCTRACTING DEVICE FOR REMOVING OBJECTS FROM HUMAN 
^ ^ BODY PASSAGES 



(71) I, William Howard Beecher^ a 
dtitm of the United States of America of 292 
Boyd Avenue, Elmhurat. Dlmois 60126> 
United States of America, do beieby dedafe 
5 the invention, for which I piaytliat a pat^t 
may be gianted to me* and the method by 
which it is to be p^onned. to be paiticulaily 
described in and by the foUowing oatc- 
menu — 

10 This invntkm relates to an extiactuie 
device for removing kidney stones or other 
• objects from the urinary tract or otner 
passaaes of the humaa body, some of which, 
iu^as Uood vessab, may be reached 

15 through incisions. 

An object of the present invention is to 
provide a new and improved extracting 
device which can easfly be inserted into the 
ureters or other oairow passages of the 

20 human body, and will be capable of remov- 
ing kidney stones aad Other objects in a 
highly effective and efficient manner. 

A further object is to provide such a new 
and improved emacdng device which wiU 

25 be capable of removing kidney stones und 
other similar objects from narrow passages of 
the human body, without scratdiing or 
otherwise injuring the walls of the passages. 
According to the present invention iheie is 

30 provided an extracting device comprising an 
outer fUxible tube the distal end of which is 
inscrtahle into a body passage, an inner 
flexible tube slideably xeceived wobm the 
outer tube fox free longitudinal sliding move- 

35 ment with the distal end of the inner tube 
normally projecdng beyond the distal end of 
the outer tube, the inner and outer tubes 
having clearance space therebetween for 
carrying fluid under pressure, a thin, tubular, 

40 higHydistendable and limp sleeve having its 
proximal end portion conneOed to the distal 
end of the outer lube, the sleeve having a 
distal end portion which is inverted and is 
connected lo the distal eud of the umcr tube 

45 for insertion into the body passage, the sleeve 
being otherwise free to expand upon inila- 
tion, the tubular sleeve having tot and 
second tubular surfaces on opposite sides of 
the sleeve.the first surface facing inwardly at 

50 the proximal end porttou of the sleeve, the 


inverted distal end portion of the sleeve 
being turned inride out with the second 
surface &cmg inwardly, the sleeve being 
inflatable by fluid transmitted along said 
clearance space to dilate the body passage, 55 
the sleeve when inflated having an annum 
Oaring portion bulging beyond the distal aid 
of the inner tube and curved convexly in 
longitudinal section for sealmg engagement 
with a foreign object in the body passage, the w 
annular flaring cutved portion being soli, 
phable and capable of confoiming to the 
shape of the foreign object to effect a seal 
therewith, the inner tube being ^Pf^tive to 
transmit suction for capturing and holding oD 
the foreign object in sealmg engagement with 
the annmar flaring portion of the sleeve, and 
means for retracting the inner lube relative to 
the outer tube while the suction pulls the 
foreign object within the confines of the 70 
sleeve and the sleeve is progressively turned 
inside out around the foreign object to 
envelop the foreign objea for removal wuh 
the tubes. . ^ 

The sleeve may be inflatable by com- v5 
pressed air or some other fluid transmitted 
along the clearance space between the outer 
and inner tubes. The inflation of the sleeve 
dilates the body paBsage, so as to loosen any 
kidney stone or the like which may be lodged 80 
in the passage. A pressure source and a 
control valve are preferably connected to the 
free end of the outer tube, for selectively 
supplying fluid pressure thereto so as to 
inflate the sleeve. 

A vacuum source and a vacuum control 
valve are preferably connected to the free 
end of the mner tube, for selectively provid- 
ing a vacuum or suction within the uincr 
lube, to suck the kidney stone against the end 90 
of the inflated sleeve, so as lo capture the 
kidney stone. The inner tube is then retracted 
relative to the outer tube, so that the kidney 
stone will be pulled into the confines of the 
Sleeve. Simuttsneously, the sleeve is prefera- 95 
bly deflated so that the sleeve will enfold the 
kidney sione. The outer and inner tubes may 
then be withdrawn ttota the bddy nassage, so 
as to remove the kidney stone or otner object. 
The sleeve surrounds the kidney stone and 100 
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prevents it from scratching or otherwise 
injuriiig the inner ^alls of the body passage. 

The 'flexible inner and ouier lubes are 
preferably made of a resinous plastics mate- 

5 rial such as polyethylene, for example. An 
X-ray contrast medium is prefcraWy incor- 
porated into or coated upon the material of 
the outer ot ianer lube, so that an X-ray 
fluoroscope may be used to assist in inserting 

10 the outer tube into the ureter or other body 
passage. Alternatively, the pfobe formed by 
the outer and inner tubes can be rendered 
visible on an X-ray (luoroscopc by inserting a 
fiexible nactal wire within the inner tube. 

15 Ahernatiwly, a fiber optic device can be used 
for observing and guiding thft probe during 

insertion. . ^ . i ^ , 

The inflatable sleeve is preferably made of 
a ihin elastic latex rubber matcnal or the 
20 like, 

A manipulator is preferably connected to 
the free ends of the outer and inner tubes, so 
that the operator can easily advance and 
retract the inner tube, relative to the outer 

25 tube, with the thumb and fingers of one 
hand. The other hand may then be employed 
to operate the control valves which regulate 
the air pressure and the suction. 
The inflatable sleeve preferably has first 

30 and second reduced end portions which are 
stretched around and secured to the outer 
and inner tubes. The second end portion is 
reentrant in that it extends into the sleeve, so 
that the inflated sleeve will project endwise 

35 beyond ihe end of the m ^er tub** In this way, 
the inflated sleeve will bt capable of forming 
a seal with the kidney ston*- or Pther object to 
be removed. 
One or more auxiliary tubes may be 

40 inserted throu^ the inner tube to provide 
auxiliary comtnunicalioa witli the body pas- 
sage. The auxiUaiy tubes may be employed 
to supply various medications. The auxiliary 
tabes may also be employed to withdraw 

45 mucus or oiher fluids from the body passage. 
An auxiliary tube having a plurality of tube 
elements or bores may be employed if 
desired* 

Alternately, one or more auxiliary tabes 

50 may be inserted into the body passage along 
with the outer tube. ^ ^ . , 

While the extracting device is paiticulaily 
well adapted for removing kidney stone from 
the urinary tract, the extracting device may 

55 also be employed for lemoving gallstones, by 
inseningrthc extracting device throu^ a 
drainage tube which has been installed dur- 
ing gaUbladder surgery. The extracting de- 
vice may also be emplf^ed to remove foreign 

60 objecu from the respiratory tract or the 
esophagtis. in addition^ the extracting device 
may be onployed to remove blood clots» 
foreign materials or foreign bo^K from 
blood vessels, by inserting the «itractm| 

65 device through an incision mto the blood 


vessel' 

The invention will now be described by 
way of example with reference to the accom- 
panying drawings, in which: 

Fig. 1 is an devational view of an extract- 70 
ing device to be described as an illustrative 
embodiment of the present invention, the 
view being partly in longitudinal section. 

Fig. 2 is a fragmentary longitudinal section 
of the extracting device, showing the inflata- 75 
blc sleeve in a chaivged position. 

Fig. 3 is a fragmentary elevation of the 
man^ulator for the extracting device, the 
view bdng taken generally as indicated by 
the line S— 3 in Fig. 1. 

Fig. 4 is a fragmentary perspective view 
showing the inflatable sleeve on the inserta- 
ble end of the extracting device. 

Fig. 5 is a fragmentary perspeciive view, 
showing the manipulator for the extractmg 85 
device. 

Fig. 6(a) is a fragmeDtary enlarged loogi- 
tudinal section of the extracting device, the 
view being partly diagrammatic 

Fig. 6(b) is a fra^cniaiy section cone- 90 
sponding to a portion of Fig. 6(a) and 
snowing a modified construction. 

Fig, 6(c) is a fragmentary section corre- 
sponding to a portion of Fig. 6(a) and 
lowing a modified construction with a 93. 
sliding seal used with asnare, wire Or one or 
more auxiliaty tubes, to permit fhU use of the 
device with the snare, wire or one or more 
auxiliaiy tubes in place* 

Figs. 7(a)— (e) are a series of firagmenUry Iw 
sections showing sucoessive steps in a proofr- 
dure whereby the extracting device may be 
used to capture and enfold a kidney stone or 
some other object in a humaiL body passage. 

Pigs. 8(a)— (e) are a series of fragmentary 105 
sections Rowing successive Steps in a proce- 
dure for advancmg the inseitable porti^ of 
the extracting device through a narrow body 
passage, 

rigi 9(a) is a fragmentary section showing 110 
the msertable portion of the extracting de- 
yiix, as employed in coigun^on with an 
auxiliary tube adapted to be inserted tfito the 
body passage along wfth the extr^ctmg d©.- 
vice, 

Fig. 9(b) is a view Similar to Fig. 9(a), but 
showing the extracting device in conjunction 
with two auxiliatytnfcs. ^, ^ - , 

Fig. 9(c) is a view sfanilar to Fag. 9(a), but 
showing the extracting device m conjunction I2q 
with an auxiUaiy tube havh^ three tube 
elements affording three indivi&al pas^agn. 

Figa.lO(a>-<f) are a series of diagranatic 
sections showing several aUeroatn^e con- 
structions of the mflataUe sleeve. i^ 

Figs. 1 Ka>-<0 a« ffajsmentary lonphidi- 
nal sections showing the msertable portion of 
the esctracting device in conjimction with a 
snare to assist in capturing akidney suiBe.or 
other otdect, the views uiowing successive 130 
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Steps of a procedoie for captuiiog and 
enfolding the object. 

Fig. 12 is an enlarged fra^oiaiy section 
shoraig the intertable portion ofthe^act- 
5 ing device in oonjnnction wilb a sduening 
wSe or auxiliaiy tube^ inserted throagh the 
inner tube of Ihe e)tirai:tias devicsc. ^ 

Fia. 13 is a fragmentary enlai^d longitu- 
dinal section showing the ex tractm g devloe ia 
10 amiuBction with a pliuality of auxiUuy 
tubes, inserted throu0^ the inner tube of the 
extracting device. 

Fig. 14(a) is a fragmentary enlarged sec- 
tion of the insertable irartioii of the extract- 
15 iiig device i» conjunctioii wifli an aoxiUary 
tube having a plurality of tube elements to 
afford a plurality of individual passages, the 
tube being inserted through the inner tube of 
Ihc extvacdng device, 
10 Fifr 14(b) IS a fj^agmentaiy cross action of 
the auxiliary tube shown in Fig. 14(a). 

As just indicated, Fig*. 1—6 illustrate an 
extracting device 20 conqtrising an outer 
flexible lube or sheath 22 capable of being 
25 inserted into a narrow passage of the human 
body, such as one of the ureters. The outer 
tube 22 is suffideatly long to be inserted 
through the urethra and the bladder into one 
of the ureters, and along such ureter as far as 
30 possible toward the corresponding kidney. 
The diameter of the outer tube 22 is such as 
to fit snugly but comfortably into one of the 
ureters. The inflatable sleeve 28 can be made 
in various sizes to accommodate vanous 
35 sized objecU to be removed. The inner tube 
24 and the outer tube 22 can be sized 
accordingly. The outer tube 22 caay be made 
of a resinous plastics material, such as 
polyethylene, for example. The tube 22 is 
40 suffldently flexible to coutorm to the shape 
of ihe body passage, while being sufficienUy 
stiff to provide foi insertion of the tui» 
without causing it to collapse. 
The outer tube 22 may be inserted into one 
43 of the ureters with the aid of an auxiUaiy 
device such as a cystoscope and an X-ray 
system having a fluoroscopc. Thus, the inser- 
table portion of the extracting device 20 
should preferably incorporate a matenal 
50 which is sufficiently opaque to X-iays to be 
visible on the fluoroscope. For this purpose, 
an X-my contrast medium may be mcorpo- 
rated into the plastics material of the outer 
tube 22 or may be coated thereon. Alter- 
55 nately, a flexible metal wire may be inserted 
within the extraciing device 20, as will be 
discussed below in grcaier detail The wire is 
visible on the X-ray Buoroscopc and also 
may serve to stiffen the iusertabie portion of 
60 the extracting device 20, so that U will be 
easier to insert. Aliematcly, a fiber optic 
device can be used for observing and guiding 
the probe during insertion. 
As shown in Fig. 6, an inner flexible tube 
65 24 is telescopically received within the outer 


tube 22| with an annular dearanoe space 26 
therebetween for transmitting air or some 
other fluid under pressure. The inner tube 24 
is fttelyslidable within the outer tube 22- As 
in the case of the outer tube 22, the nmcx 70 
tube 24 IS preferably made of a resinous 
plastics material. sucSi as polyethylene, for 
&tample. If desiredp an X-ray contrast mate- 
rial may be incorporated into the material ot 
the inner tube 24^ or may be coated thcrc^ 75 
so that the ini>er tube wifl be visible onan X- 
ray fluoroscopc. Alternately* a ftber opUC 
device can be used for observing and gtudmg 
the ptobe during insertion. In addition to 
serwaig as a conduit for air or some other 80 
fluid, the mncT tube may be inserted morB 
easily into the body passage by the operator, 
widiout causing the crater tube 22 to collapse. 

An inflatable sleeve or dilator 28 is con- 
nected between the insertable end of the 85 
outer tube 22 and the corresponding end of 
the inner tube 24. The deeve 28 is Ain, 
highly flexible and limp, and also is prefi^- 
bly elastic so as to be capable of stretching 
when inflated with compressed air or some 90 
other fluid. The sleeve 28 is preferably made 
of thin latex rubber or some other similar 
material The thin rubber material may be 
similar to that employed for surgical rubber ^ 
gloves and other thin rubber objects. A thin 95 
resinous plastics film material can also be 
used. 

The thin flexible sleeve 28 has one end 
portion 28a which is stretched around and 
secured to the insertable end of the outer 100 
lube 22, as by means of a suitable cement or 
adhesive. The sleeve 28 has a second end 
portion 286 which is stretched around the 
insertable end of the inner tube 24 and is 
secured thereto, as by means of a suitable 105 
cement or adhesive. Any other suitable 
means, such as a ticing ring or collar, may be 
employed to secure the ends of the sleeve 28 
to the ends of the tubes 22 and 24. 

As shown in Figs. 6(a) and 10(a), the end 110 
portion 28* of the flexible sleeve 28 is re 
entrant, in that end portion 286 extends into 
the sleeve 28. With this construction, the 
sleeve 28 projects beyond the end of the inner 
tube 22, particularly when the sleeve 28 is 115 
inflated, as shown, for example, m Fig, 7(b). 

As shown in Fig. 6(a), the extractmg 
device 20 preferably includes a system or 
means 30 for supplying air or some other 
fluid under pressure to the dearance space 26 120 
between the outer and inner tubes 22 and 24, 
so as to inflate the thin flexible sleeve 28. The 
system 30 also preferably includes means for 
producing suction or a vacuum in the inner 
tube 24 to assist in capturing the kidney stone 125 
or Olhcr object whkh is to be removed firom 
the body passage. , ^ ^ ^ r .i. 

As shown in Fig. 6, the free end or the 
outer tube 22 is provided with a connector or 
fitting 32 to which a flexible hose 32a, or the 130 
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Kke may be connected, ihc hose bang 
rcprescnicd diagranmtkaJly by a s^Ud line. 
Similarly, the inner tube 24 is pmvided with 
a connector or fitting 34 to which a hose 34^ 

5 or the like may be connected. As fthown» the 
hoses 32fl and 34a extend radiaUy oral right 
angles to the outer and inner tubes 22 and 24. 
The inner tube 24 extends throvgib an annu- 
lar seal 36 raounlcd in an opening 38 in the 

10 fitting 32, such opening bring coaxial with 
Ihe outer tube 22. 

The illustrated system 30 of 6 for 
sclcaively producing air pressure incorpo- 
rates an air compressor 40 which $upp!i«^ 

15 compressed air to a pressure line 42 10 which 
a pressure gauge 44 may be connected. A 
pressure regulator 46 and a combination flow 
control valve and meter 46a arc preferably 
connected between the high pressure line 42 

20 and a low pressure line 48 to which another 
pressure gauge SO may be connected. A 
storage tank 52 may also be connected to the 
low pressure line 48, if desired. 
In this embodiment, a filter 54 and a 

25 control valve 56 are connected between the 
low pressure line 48 and the hose or conduit 
32fl which is connected to the end fitting 32 
on the outer lube 22. The illustrated control 
valve 56 is of a three-way type, adapted to 

30 connect the interior of the outer tube 22 to 
either the pressure line 48 or a vent hne 58 
leading to the atmosphere. In the position of 
the valve 56 shown in Fig. 6(a), the outer 
tube 22 is connected to the vent hne 58 by an 

35 internal passage 60 within the valve 56. It 
will be apparent that the valve 56 may be 
shifted to a position in which the intemal 
passage 60 establishes a connection between 
the pressure line 4S and the interior of the 

40 tube 22. The pressure regulator 46 and the 
flow control valve and meter 46« may be 
adjustable so that the air pressure in the low 
pressure line 48 may be varied, as desired 
In the system 30fl of Fig. 6(a), a combined 

45 compressor and vacuum pump 40fl supphes 
vacuum to an output vacuum line 62, to 
which a vacuum gauge 64 may be oonnectaL 
It will be realized that the compressor and 
the vacuum puinp may be provided as two 

50 separate units* if desired. In this embodi- 
ment, a vacuum regulator 66 and a oombusr 
tion flow control valve and meter 66a are 
connected between the vacuum lipe 62 and a 
regulated vacuum line 68 to ^ktoA another 
54 vacuum gauge 70 may be conneaed, A 
Storage tank 72 may also be conoeeted to the 
vacuum Une 68 if desired. 

A filter 74 and a vacuum control valve 76 
aie preferably connected between the regn- 
60 lated vacuum line 68 and the hose 34a vliich 
leads to the fitting 34 on the end of the inner 
tube 24. The control valve 76 may be of the 
three-way type and is shown in a position in 
which the interior of the inner tube 24 is 
65 connected to a vent Imc 78 by an inlcmal 


pasttge 80 within the valve 76. It will be 
evident that the valve 76 can be shifted mto a 
position in which the regulated vacuum hne 
68 is conneaed to the mterior of the inner 
tube 24, The vacuum regulator 66 and flow /o 
control valve 66fl may be adjustable so that 
the vacuum In lh« line 68 may be varied, as 
desired. 

In the system 30fl of Fig- 6(a), the com- 
bincd compressor and vacuum pump 40<i f> 
supplies pressure to an auxiliary pressure 
supply system 81, illustrated as comprising a 
compressor output pressure line 8 1 a to which 
a control valve 8tAmaybeconnccied.lt will 

be realized that the compressor and the »u 
vacuum pump may be provided as two 
separate units if desired. The illustrated 
control valve 81i is of a three-way type, 
adapted to connect the compressor output 
pressure line 81a to cither a high pressure » 
UlpUt line 81c or a vent line 81A leading to 
the atmosphere In the position of the valve 
816 shown m Fig. 6(a), the compressor 
output pressure line 8 la is connected to the 
high pressure input line 8lc, It wJl^b« 90 
apparent that the valve 81A may be shifted to 
a position in which the compressor output 
pressure line 8 la is caonected to the vent 8 1^. 
A gauge 8le may be connected to the high 

fressure input line 81c A pressure regulatw 95 
l/and a combination flow control valve and 
meter 8lg are preferably connected between 
the high pressure input line 8U and a low 
pressure Ime BIA to which another pressure 
gauge 8I1 may be oonnected A storage tank 100 
I U may also be cxnonected to the low jnessurc 
line 81A if desired. In this embodiment, a 
filter nk is connected between the low 
pressure line 81 A and a hose or conduit Blm 
whidi is connected to the auxiliary tube or 105 
tubes 130 and 132» to be described in 
connection with Figs. 9(a>H;d) wid Figs. 12 

^ ^ 
Fit 6(b) shows a modified construction of 

the lt£g 34 having an axial opening 82 110 
through whidL an auxiliary tube, a snare or a 
stifienioe wire may be inserted into the inner 
tube 24. A plug 84 may be provided to dose 
the opening 82 when not in use. 

Fig. 6(g) shows another modifira construe- t 
lion in which the plug 84 of Fig. 6(b) is 
replaced a sliding seal or bushing 85 
throudi midt the auxiliary tube, snare or 
srifTeung wire 130 may be inserted into the 
mner tube 24. The seal is insetted mto the 120 
opening 82 in the fitting 32. The pbig 84 may 
be usedito close the opening 82 when the seal 

85 is not in use. . _ _ 

As shown in Figs, I to 5, a mampulatoor 90 
is preferably connected to the 6ee ends of the 12s 
outer and inner tubes 22 and 24, to make it 
easy to advance and retract the inner tube 24 
relative to the outer tube 22. By usnig the 
manipulau^ 90, the operator can advance 
?£tra€t the iimertabe24 with the thumb 130 
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and fingeis of one hand, so that the other 
hand can be used to opeiate the piessvie and 
vacuum contiDl valves 56 and 76 of Fig. 6. 
As ilhistrated in Figs. 1 to S, the manipuk- 

5 tor 90 comprises a first memher 92 whiefa is 
tdeswpicaSy sUdable within a second mem- 
ber 94. The mcmbas 92 and 94 are con- 
nected to the outer and inner tubes 22 and 24, 
icspcctively. More specifically, the fitting or 

10 connector 32 on the free end of the outer tube 
22 IS mounted in the member 92» while the 
end fitting or connector 34 on the free end of 
the inner tube 24 is mounted in the member 
94 

15 Finger and thumb rings aie preferably 
provided on the telescopically slidable mem- 
bars 92 and 94. As shown, a thumb ring 96 is 
connected to the member 92 by means of a 
plimger rod 98- A swivel Joint 100 is provided 

20 between the thumb ring 96 and the phmg^ 
rod J 8, so diat the thumb ring can be turned 
to an angle which is comfortable and conve* 
nient. The illustrated thumb ring 96 is made 
from a strip of sheet metal and can be bent to 

25 adjust the size of the thumb ring, as desired 
by the operator. . 

As shown, the member 94 is fitted with a 
pair of finger rings 102 which arc also bent 
from a strip of sheet metal, so that the size of 

30 the rings 1 02 can easily be adjusted to suit the 
needs of the operator. The finger rmgs 102 
are swingably mounted on the body member 
94, For this purpose, the finger rings 102 arc 
provided with a mounting member 104 

35 having a pair of arms 106 which are swinga- 
bly connected lo the body member 94 by 
diametrically opposite pivots 108. 

In the illustraied manipulator 90, two ston 
nuts 1 10 are mounted on the plunger rod 98, 

40 which is threaded lo receive the stop nuts. It 
will be seen that the stop nuts 1 10 may be 
adjusted to limit the extent to which the 
plunger rod 98 may be depressed through the 
mounting member 104. which is apcriured to 

45 piovtde a passage for the rod 98. In effect, the 
stop nuts 110 thereby provide an adjustment 
of the extent to which the iimer tube 24 may 
be retracted relative 10 the outer tube 22. 
The operation of the extracting device 10 is 

50 illustraied in Figs. 7 and 8, which should be 
taken in conjunction with Figs. 1 — 6. The 
unit comprising the outer flexible tube 22, the 
inner flexible tube 24 and the inflatable 
sleeve 28 constitutes a probe 120 which can 

55 readily be insetted into the urinary tract of 
the human body for removing kidney stones. 
The diameter of the outer tube 22 is such as 
to fit snugly but easily into the urethra and 
either of the ureters. Specifically, the probe 

60 120 is properly lubricated and is inserted 
through the urethra into the bladder, and 
then through the bladder into one of the 
ureieis. An X-ray fluoroscope and a cysios- 
cope may be employed advantageously to 
65 assist in inserting the probe 120 into either 


urethra. In oidex that the probe 120 may be 
clearly visible OQ the X-ray fluormcop^ the 
probe preferab^ incorporates an X-tiy con- 
ttast material which is iclatavely opaque to 
X-rays. Such material may be mcoipoiated 70 
into the plastics material of either the ontftr 
tube 22 or the iimer tube 24^ or both. 
Alternatively, the X-ray contrast material 
may comprise a thin coating ofanwtal, such 
as gold, ^ver or aluminium. Another alter- 73 
native is to insert a thin flexible m^al wire 
into the inner tube 24, while the ptote 120 is 
being inserted. The wire has the additional 
advantage of stiffening the probe 120. After 
the probe has been inserted, the wire can be 80 
removed. Alternately, a fiber optic device can 
be tised for obsewing and guiding the probe 
during insertion. 

Figs, 7(a)-<g) show steps 1—7 of a 
procedure for capturing and removing a w 
kidney stone 122 or some other similar 
object; whidi may be lodged in one of the 
ureters. As shown in Fig. 7(a), the probe 120 
is inserted until it is close to the kidney stone 
122. The sleeve 28 is then inflated, as shown 90 
in Fig. 7{b), by supplying compressed air 
through the clearance space 26 beiwemi the 
tubes 22 and 24» The compressed air is 
supplied by operating the compressed air 
control valve 56 to the position m whien it 95 
transmits compressed air from the pre^iure 
line 48 to the fitting 32 on the free end of the 
outer tube 22. 

The inflatioo of the sleeve 28 dilates the 
ureter to some extern, so as to dislodge or 100 
loosen the kidney stone 122. Suction is then 
applied to the inner tube 24, so as to suck the 
lodncy sione 122 toward the end of the inner 
tube 24 and into engagement with the 
projecting end of the infiated sleeve 28^ as 105 
Sown in Fig, 7(c), The end of the thin 
rubber sleeve 28 forms a seal with the kidney 
stone 1^ 80 that it is securely held against 
the end of the probe by the suction. 

The inner lube 24 is than gradually re- 110 
tracted, while the sleeve 28 is simultaneously 
and gradually deflated, as shown m Figs. 
1(c)— {r\ so that ihc kidney^stone 122 is 
pulled within the confines of the sleeve 28, It 
will be seen that the deflated sleeve 28 115 
enfolds the kidney stone 122, as shown to 
best advantage in Fig. 7(gX so Uiat the sleeve 
28 is interposed between the kidney stone 
122 and the inner walls of the ureter. 

The suction is applied lo the hiner tube 24 120 
by operating the suction control valve 76 of 
Fig. 6, so that it establishes communication 
between the vacuum line 68 and the end 
fitting 34 on the inner tube 24. The suction is 
maintained while the probe 120 is withdrawn 125 
from the urinary tract. The kidney stone 122 
remains a captive within the confines of the 
sleeve 28. so that the kidney stone is removed 
from the urinary tract. During the removal of 
the probe 120, the sleeve 28 prevents the 130 
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kidney sione 122 from scratching or other- 
wise injuring ihc inner walls of the urinary 

tract ^ , . .u 

Fig. 8 illustrates a procedure for using ine 
inflatable sleeve 28 lo assist in the insertion 
of the probe 120 into a narrow passage such 
as a ureter. In Fig- 8(a), the probe 120 has 
been inserted as far a$ possible wiih the 
sleeve 28 deflated. The sleeve 28 is then 
inflated, as shown in Fig, 8(b). so as to dilate . 
the passage. Next, the sleeve 28 is again 
deflated, as shown in Fig. 8(c), and the outer 
tube 22 is immediately advanc5cd, as shown 
in Fig. 8(d), while some of the dilation 
persists. The advancing iriovcmenl of the 
outer lube 22 causes the sleeve 28 to collapse. 

The inner tube 24 is then advanced within 
ihe outer tube 22, as shown in Fig. 8(c). so 
ihal the sleeve 28 is no longer coUapsed. It 
will be seen that Fig. 8(e) is the same as Fig. 
8(a), except that the probe 120 has been 
advanced. If further advandne fnovement 15 
needed, the successive steps of Figs. 8(a>He) 
are repeated. This may be done several times 
until the probe 120 has been fully inserted to 
the desired position in the ureter or other 
body passage. . - . 

In some cases, il may be desirable to msert 
an auxiliary tube 130, along with the probe 
120, as shown in Fig. 9(a). The auwliary tube 
130 provides auxiliary communication with 
the ureter or other body passage and mav be 
employed lo convey various fluids to or from 
the body passage. For example, the auxiliary 
tube may be emplycd to carry air into the 
body passage, beyond the probe 120, so as to 
obviate or lessen the tendency of the suction, 
applied by the probe 120. to cause partial 
collapse of the walls of the body passage. 
When the auxiliary tube 130 is suppUed with 
compressed air from the combination vac- 
uum pump'Compressor 40a of Fig.6(a), the 
throughput of the dosed system will provide 
the same amount of compressed air (volume 
measured as free air at atmospheric pressure) 
as the amount of air evacuated by the 
vacuum side of the pump ^volume meaawed 
as free air'^t atmosphenc pressure). The 
auxiliary tube 130 may also be employed to 
introduce a lubricating fluid into the body 
passage. A fluid memcation can also be 
introduced into the body passage through the 
auxiliary tube 130. It is also possible to use 
the auxiliary tube 130 to withdraw mucus or 
other body fluids from, the body passage- 
As shown in Fig. 9(b), two « mote 
auxiliary tubes 130 may be inserted mto the 
body passage along with the probe 120, two 
such auxiliary tubes being shown in this 
60 view« 

Fig. 9(c) shows a modified auxiliary tube 
132 having a pluraUty Of tube elements 
forming a phirality of individual auxilmy 
Dassaees. As shown to best advantage in the 
65 boss section of Fig. 9(dX the auxiliary tube 
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132 has three tube elements \32a. b and c, 
which may be employed for simultaneously 
handling different fluids. 

The auxiliary tubes 130 and 132 are 
preferably made of a flexible restnous plas- 
tics material, such as polyethylene, forewm- 
ple. The triple tube 132 may be formed by 
extrusion of the plastics material. 

Fig 12 shows a modified arrangement in 
which the auxiliary tube 130 is inserted 
through the inner tube 24 of the probe 120. 
The auxiliary tube 130 may be insened into 
the tube 24 through the sliding seal 85 of Fig^ 
6(c). AS shown in Fig. 13, two or more of the 
auxiliary tubes 130 may be inserted through 
the inner tube 24, after being inserted into 
the tube through a suitable slidmg seat 

Figs. 14(a) and (b) show that the triple 
auxiliary tube 132 may be inserted through 
the inner tube 24 after being inserted through 
a suitable sliding seal In all casesr the 
auxiliary tubes 130 and 132 may be inserted 
aloog the inner tube 124eitb€r before or after 
the probe 120 is inserted into the body 
passage. The auxiliary tubes 130 and 132 
may be removed from the inner tube 24 
without removing the probe 120 from the 
body passage. The plug 84 may then be 
inserted in the connector. 

It may also be considered that Fig. 12 
illustrated insertion of a flexible metal wire 
within the inner tube 24. The element 130 
may be regarded as the wircw As previously 
indicated, the flexible wire may be employed 
to stiffen the tubes 22 and 24 of the probe 
ITXK or to absorb X-rays so that the probe 120 
will be dearly visible on an X-ray fluoros- 
oope. Alternately, a fiberoptic device can be 
used for observing and guiding the probe 
during insertion. 

Fig. 10 illustrates various alternative 
shaped for the inflatable sleeve 28. In ¥\g. 
lOWf the sleeve 28 has a cylindrical sidewall 
138 and radial endwalls 140 and 142. In Fig. 
10(b) the sleeve has a tapered or fmato- 110 
conical sidewall 138(a). ^ . , 

In Figs. 10(c), (d) and (eX the cylmdnt»l 
sidewairi38 is employed, but the endwaU 
142 is modified. Thus, the sleeve of Fig. 10(c) 
has a le-entrant, tapered, frusto-oonical 115 
endwall 142(a) whidi majr.be advantageous 
in some instances to assist in the enfolding of 
the kidney stone by the sleeve. In He. 10(d), 
the sleeve has a stepped endwaU 142(b), In 
Fig. 10(e), the sleeve has a re-entrant endwall i2U 
142(c) which is concavely curved^ This con- 
struction may be advantageoua in some cases 
Ibr capturing and enfolding kidney stones. 

InFig. 10(0, the inflatabfe seal or sleeve 28 
has one or noiore holes 143 which may be 125 
either molded in or pierced Air or fluid irom 
the inflator supply will pass through w 
holes 143 so as to obviate or leasen the 
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120 to cause partial coDapse of flie walb of iju 
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the body passage. The various ^tcmative 
Shapes shwn in Fi&. lOfb). (0. (d) and (e) 
mayiSso be jnovided with one or more holes 

5 *^Fig8. iKaMQ mnstrate the soco^w 
steps of a procedure foi BSina the ptobe 120 

in «ariun5ion «iih a snaie 150 to asart in 
captunng and removmg » 
such as flie illustrated kidney stone 122. The 
10 illustrated snare 150 comprises a capturing 
head or portion 154 atid an operating poitipn 
or member 156, here shown as a flexible wm 
which is msexted through the maer tube 24, 
so as to be accessible to the operator at the 
15 free end of the probe 120. The w«e »5« is 
fieelv slidable within the inner tube 24. 

Tfie caponing head 154 of the snare 150 
may comprise a multitude of strands or 
filamenu 158, made of a material such as 
20 tinsel capable of eatwiningthekidneysWM 
122 rhefilamcmslSSaremafotmresemw- 
ing'a baU and are secured to the front end of 
Ihe operating ^ 156. The lilamente 158 
may be iixa& of metal, a resmous plastics 
25 material, or any other siutable matMi^ 

In the procedure of rigs. ll(a)-<0. the 
probe 120 is inserted into the ureter, or some 
other bod^ passage, unta the capturmg head 
154 of the aiare 150 is as close » possible to 
30 the kidney stone 122, as showa m Fig. i H^h 
The sleeve 28 is then inflated, as shown m 
Fig. 11(b). by supplying air or some otter 
flSd under pressure to the mtcnor of the 
outer tube 21 The inflation of ^ sleeve 28 
35 tends to dislodge or loosen the kidney stone 
122 from the walls of the ureter. . 

At Shown in Fig. U(c). the snare 150.1$ 
then advanced by moving the operating wire 
156 through the inner tube M. As the 
40 capturing head 154 is advanced, the fiU- 
ments 158 become entwmed around the 
kidney stone 122, as will be evident from Fig. 
1 1(c) As the snare 150 is advanced, suction is 
preferably applied to the interior of the inner 
45 tube. 50 diat the suction asasts in the capture 

of the kidney stone 122. 

The snare 150 is then retracted by moving 
the operating wire 156 within the I?"" »"be 
24, so as to bring the capturing head 154 aiid 

50 the kidney stone 122 as dose as possible to 
the end of the inner tube. Meanwhile, sncnon 
within the inner tube 22 is mainumed. Tnen. 
the inner tube 22 is gradually nstracied. as 
shown in Figs. 1 UdMO- ^ draw the kidney 

55 stone 122 and the caplunng head 154 of the 
snare 150 into the confines of the sleeve 28. 
Simultaneously, the sfceve « is gr^uaUy 
deflated, so that it win enfold the kidney 
stone 122 and the capturmg head 154. The 

60 thin rubber sleeve 28 forms a seal with the 
kidney stone 122 and the capturing head 1 54. 
so that the suction effectivdy retains Mm 
kidney stone withm the folds of the sleeve 28 
With the suction sail maintained, tne 

6S probe 120 may then be whhdrawn from ine 


body passage, to remove the kidnqr stone 
mVoSSoWecL The sleeve 28 ts fatej- 
i^b^nraen kidney stone 122 and the 

Kdawswne nor the head 154 of the snare /» 
150 ina scratch or otherwise injure the walls 
of the body passage. 


WHAT I CLAIM IS:— , .. . . ^ 
1. An OJltnicthlB device for mscrtwn into 75 
a human body passage for removmg foreign, 
obieets therd&om, said device conmnsmg an 
outer flexible tube the distal end of which is 
insenable hito a body passage, an wner 
flexible tube sUdeably. "«iv«d wiAm flw 80 
outer tube for ftee kmgttnduial shdmg move- 
ncnt with the distal end of jhe .mner tabe 
normaUy projecting beyond the disfcd end^ 
the outer tnbe, the inner and outer tubes 
having clearance space thereb««weeo for na 
earning flnkl under pressure, a thm. tobutar, 
hidSrastcndable and limp sleeve havmg ns 
moximal end portion connected to uie dittal 
^of theout«rtobe,thede«wlayii« a 
distal end portion winch tfmwrtjdu^ 90 
connected to the distal end of the nuier tube 
for insertion into the body passage, the deeve 
being otherwise free to expand upon inflaj 
tionT the mbular sleeve havmg first and 
second tubular surfaces on opposite sides or so 
the sleeve, the first surikcc facing mwardly at 
the proximal end portion of the sleeve, tne 
inverted distal end portion of ae sleeve 
bemg turned inside out with the second 
surfMe facing inwardly, the sleeve bemg 100 
inflauble by fluid transmitted along said 
clearance space to dilate the body passage, 
the sleeve when inflated having an annnlar 
flaring portion bulging beyond the dist^ end 
of the inner tube and curved convexly m 105 
longitudinal section for sealing engaeemait 
with a foreign object in the body passage, the 
annular flaring curved portion bemg son, 
pliable and capable of conforming to tbe 
ihape of the foreign object to effect a seal 110 
therewith, the inner tube being operame to 
transmit suctum for capturing and boiaing 
the foreign object in sealing engagwnent with 
the annular flaring portion of the sleeve, a«w 
means for retracting the inner tube relahve to 1 15 
the cuter mbe while the suction pulls the 
foreign objea within the confines of the 
sleeve and the sleeve is progressively turned 
inside out around the foreign object to 
envelop the fM«ign object for removal with 120 
the lubes. i i„ 

2. A device according to Uaim i« m 
which the inner and outer tubes are made of 

a resinous plastics material. , ttn 

3. A device according to Qaim I, m 125 
wMch the sleeve is made of rubber, 

4. A device according to Claim 1, mclud- 
ine manipulating means connected to ihe 
proxmial«idi of the tubes for advanang and 
reUaeting the inner tube relative to the outer 130 
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5 A device according lo CUim 4, 
wlierein said manipulating means mdudes 
fiisi and second lelesoopicaUy movable mcm- 

5 bcrs connected lo the respective mner and 
outer lubes, ihe first and second members 
having finger receiving rings for use in 
manually moving the members. 

6 A device according to Claim I , inclua- 
10 ins first means for selcciivcljr suoplymg fluid 

.under pressure lo the proximal end of tne 
clearance space lo inftaic the sleeve. 

7 A device according to Claim 1 or d, 
including second means for aciccdvcly sup- 

15 plying suaion lo ihe proximal end of the 
Inner tube. . 

8. A device according to Claim u in 
which the proximal and disial end poruons 
of the sleeve arc of reduced diameters rela- 

20 tive to the inlermediate portion of l!ic deevc 
and arc secured lo the distal ends of the mner 
and outer lubes. --i • o 

9 A device according to Ciaun a, 
wherein ihe reduced distaJ end portion of the 

25 sleeve extends within the sleeve for receiving 
the distal end of the inner tube whereby the 
sleeve projects beyond the distal end of inc 
inner tube. • . • 

10. A device according to Claini l, m- 
30 eluding at least one auxUiary tube slidc^bk 

within the inner tube to afford auxiliaiy 
communication with the body passage. 

11. A device according to Claiin 10, 
wherein ihc auxiliary tube includes a plutal- 

35 ity of individual tube elements. ^ ^ 

12. A device according to Claim 1. in- 
cluding at least one auxiliary tube extending 
along the outside of the outer tube and 
insertable in said body passage along with 

40 the outer and inner tubes to afford auxiJiaiy 
communication with the body ^ssage. . 

13. A device according to Claim 12, in 
which the auxiliary tube has a plurality of 
individual tube elements. 

45 14 A device according to Claim U 
dudkig a Stiffening member slideably receiv- 
able in the inner tube for stiffening ihe inner 
and outer tubes to facilitate the insertion of 
Ae outer tube into the body parage- 

50 15. A device according to Claim 1, in- 
cluding a snare having an operating member 
slideable within the inner tube> said snare 
being operative to assist in capturing a 
foreign object in the body passage.^ 

55 16. A device accordmg to Claim I> m- 
cluding a snare haviug a thin flexible wm- 
like operating member slideably teceivea w 
the inner tube, »id snare having a capturing 
portion secured to the operating member and 

60 including a plurality of filamemts disposed 
adjacent the sleeve to assist in capturing a 
foreign object ^ , . 

17, An extracting device for insernon 
into a human body passage, substantially as 

65 hereinbefore described wSh reference to the 


accompanying drawings. 
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